N onalcoholic fatty liver disease (NAFLD) is characterized by the presence of hepatic steatosis in individuals who consume little or no alcohol and can lead to nonalcoholic steatohepatitis. Patients with nonalcoholic steatohepatitis, and in particular those with advanced fibrosis, are at significant risk of cirrhosis, hepatic decompensation, and hepatocellular carcinoma.
N onalcoholic fatty liver disease (NAFLD) is characterized by the presence of hepatic steatosis in individuals who consume little or no alcohol and can lead to nonalcoholic steatohepatitis. Patients with nonalcoholic steatohepatitis, and in particular those with advanced fibrosis, are at significant risk of cirrhosis, hepatic decompensation, and hepatocellular carcinoma. 1, 2 Recently, magnetic resonance elastography (MRE), a magnetic resonance-based imaging technique, has been shown to accurately diagnose fibrosis in patients with NAFLD. [3] [4] [5] Weight loss remains the mainstay of treatment for NAFLD and nonalcoholic steatohepatitis; however, there are limited data regarding the effect of weight loss on liver fibrosis. In addition, whether MRE-estimated liver stiffness decreases with weight loss has not been previously assessed. In this study, we aim to determine the quantitative effect of weight loss on MRE-estimated liver stiffness in patients with NAFLD.
Methods
This is a secondary analysis of the placebo arms of 2 randomized controlled trials assessing the effect of ezetimibe and sitagliptin on biochemical and imaging outcomes in NAFLD. 6, 7 All patients enrolled in this study were diagnosed with NAFLD based on liver biopsy and/or a magnetic resonance imaging fat-fraction of at least 5%. Patients underwent clinical evaluation, biochemical testing, and MRE at baseline and after 24 weeks. Two cohorts for this secondary analysis were derived according to those who had at least a 5% decrease in body mass index (BMI) (weight-loss group) and those who did not have at least a 5% decrease in BMI (no-weight-loss group).
Two-dimensional MRE was performed at baseline and after 24 weeks using a previously described technique. [3] [4] [5] An acoustic passive driver was secured to the patient's body wall and connected to an acoustic driver that generated vibrations in the liver. A two-dimensional echo MRE pulse sequence is performed while the vibrations are being transmitted and generates shear waves within the liver. The waves are processed to create quantitative cross-sectional maps (elastograms) that depict tissue stiffness (measured in kilopascals). The elastograms are then analyzed by an image analyst and 4 regions of interest are created in parts of the liver where corresponding wave images show clear wave propagation, while avoiding liver edges, large blood vessels, and artifact. The regions of interest stiffness values at each of the 4 locations are averaged to calculate the mean two-dimensional MRE stiffness.
Results
Thirty-nine patients with NAFLD were included in this study. Between the start of the study (Week 0) and the completion (Week 24), 5 patients had at least a 5% decreased in BMI and 34 patients had less than a 5% decreased in BMI or a weight gain. Overall, patients who had a 5% or greater decreased in BMI lost an average of 5.72 kg (AE 1.09), whereas patients who either gained weight or had less than a 5% decrease in BMI had an average loss of 0.07 kg (AE 1.85). Baseline age, BMI, and alanine aminotransferase (ALT) values at Week 0 were similar for these 2 groups.
Patients with a 5% or greater decrease in BMI had a mean decreased in MRE-estimated liver stiffness from 2.79 kPa (AE 0.74) to 2.35 kPa (AE 0.39) (Figure 1 ), a decrease of 15.8%. Patients with a 5% or less weight loss or weight gain had a mean increased in MRE-estimated liver stiffness from 3.10 kPa (AE 1.08) to 3.18 kPa (AE 1.32), an increase of 2.5%. The difference in MRE-estimated liver stiffness between these groups was statistically significant (P < .05). There was also a decrease in mean ALT in the weight-loss group from 85.0 (AE 111.8) to 35.6 (AE 14.1). The difference in ALT change over the study period between both groups was statistically significant (P ¼ .01). 
Discussion
In this secondary analysis of 2 randomized controlled trials using MRE, we demonstrate that patients with NAFLD with at least a 5% reduction in BMI have a significant decrease in MRE-estimated liver stiffness. This weight loss is also associated with a reduction in ALT.
Previous studies have shown that weight loss is associated with a reduction in histology-determined liver fat and inflammation and magnetic resonance-estimated liver fat. 8 Despite this, there are little data on the effect of weight loss on fibrosis in patients with NAFLD. Fibrosis would be a valuable endpoint in both the clinical setting and in future clinical trials studying therapeutics for patients with NAFLD. Our study adds novel information by quantifying the reduction in fibrosis that can be expected with weight loss. By quantifying changes in fibrosis, MRE can be a valuable tool in assessing response to therapeutics in both the clinical and research setting in patients with NAFLD. Change in ALT with weight loss. Weight-loss group represents patients with >5% decrease in BMI at 24 weeks; noweight-loss group represents patients with <5% decrease in BMI or gain in BMI at 24 weeks.
